In a sample of underwritten seasoned equity offerings (SEOs), issuers with boards dominated by independent directors experience higher abnormal announcement returns than issuers with boards dominated by insiders. Firm size, transparency, and other governance characteristics do not explain the effect of board independence. The positive relation between board independence and SEO returns is more pronounced for firms with lower monitoring costs and more severe financial constraints. The evidence suggests that independent directors have a positive effect because of their role in controlling both shareholdermanager conflicts (monitoring the use of funds) and current-new shareholder conflicts (certification of the issue's value).
I. Introduction
Providing for the capital base of the firm is a fundamental duty of firms' boards of directors. Boards therefore oversee financing choices, including seasoned equity offerings (SEOs), the announcement of which tends to occasion strong negative announcement returns of 2% to 3%.
1 Myers and Majluf (1984) famously argue that the source of the negative reaction lies in the informational advantage held by preexisting shareholders' agents over incoming investors who buy into the offering. Harris and Raviv (2008) show how information advantages of inside versus independent board members are operative in determining who for example, emphasize independent directors as having broader concerns for the long-run health of the firm. Their line of argument is that independent boards are less tightly bound to a stock price focus and are therefore a way existing shareholders convincingly communicate a long-run orientation. Thus, whereas the monitoring channel is rooted in agency theory, the certification channel adds the idea that independent directors might mediate informational discrepancies between investors.
3 In summary, the monitoring and certification channels both imply a positive association between board independence and SEO announcement returns.
Hypothesis. A higher proportion of independent directors on the board is associated with more positive SEO announcement returns.
In a sample of underwritten SEOs of large U.S. public industrial companies over 1990-2005, we find that issuers whose boards have a majority of independent directors experience abnormal announcement returns statistically and economically higher than issuers with boards dominated by insiders. For an announcement window defined as the filing date and the next trading day, the mean market model abnormal return is −2.88% for firms with a minority of independent directors, but only −1.50% for firms with a majority of independent directors. For a sample-average firm with market capitalization of $2.2 billion, the value-added of an independent board is about $30 million.
We investigate the importance of the monitoring and certification channels in explaining our primary finding. We use the implication of board theories that independent directors are not only appointed less often, but are also less effective in situations where they are disadvantaged (i.e., extra monitoring or informationcollection effort is not sufficient to fully offset their disadvantages). For some firms, monitoring is inherently more difficult. This includes firms with high levels of information asymmetry (Raheja (2005) , Adams and Ferreira (2007) , and Harris and Raviv (2008) ), such as growth firms, where minority investors cannot cost effectively become informed enough to discipline managers by selling the stock. Duchin, Matsusaka, and Ozbas (2010) provide evidence that information asymmetry influences the link between independent boards and firm value. Growth firms are also a class of firms where advice from outsiders is apt to be less valuable, as growth opportunities are idiosyncratic in nature. Coles, Daniel, and Naveen (2008) provide evidence that research and development (R&D)-intensive firms have a higher fraction of insiders on the board and that firm values increases with the fraction of insiders on the board.
Similarly, firms vary in the extent to which certification (i.e., the effect of outside directors on alleviating investors' fears about adverse selection) is believable or compelling. Because adverse selection in SEOs implies a "pecking order" of financing (Myers (1977) ), certification is less compelling when firms act differently from what is predicted by the pecking order, such as when they have substantial debt capacity or access to public debt markets yet still issue shares.
Consistent with this reasoning, we find that board independence SEO-price effect is significantly stronger in firms with lower monitoring costs and more severe financial constraints. Additionally, monitoring and certification channels are complementary, with stronger effects for firms where both channels are expected to operate. We compare equity to debt issues to further study the effects. We show that the positive relation between board independence and announcement returns also pertains for debt issues, but the effect is about half as large as for SEOs. Unlike SEOs, debt issues do not present a strong adverse-selection risk for new investors and therefore its effect is mainly driven by monitoring; indeed, debt is less "information laden" than equity. By comparison to the results for SEOs, this finding suggests that about half of the SEO price effect is related to a certification effect (operative only for equity issues) and about half is related to a monitoring effect (operative for both debt and equity issues).
An important issue in interpreting our findings is that, as emphasized by Adams, Hermalin, and Weisbach (2010) and others, board structure is endogenously determined along with board actions. Therefore, our finding of a positive association of board independence and SEO announcement returns could indicate merely that unobservables correlated with board independence are also correlated with SEO returns. Without a natural experiment, we cannot fully rule out other explanations.
We note reasons and evidence that reduce (but cannot eliminate) the endogeneity concern. First, independent directors tend to be added after poor performance (Hermalin and Weisbach (1988) and others). SEOs, in contrast, tend to occur after periods of strong performance and stock price run-ups. Consistent with this, the SEO model of Dittmar and Thakor (2007) emphasizes that issues are most likely when existing shareholders and managers are in a state of agreement, that is, not likely after a crisis or period of discontent that would bring independents to the fore. In other words, there is reason to suspect that value-related omitted variables that bear positively on independent boards would bear negatively on valuation at SEO time. Second, board structure may be established long before an SEO is considered, and impediments to rapid board structure adjustments may be high. Such predetermined variables are less apt to be endogenous with the SEO. Supportive of the idea of exogenous effects, we find that lagged measures of board independence (up to 4 years) are predictive of less negative SEO returns in our sample. 4 We also provide evidence that board structure is important for valuation at SEO time even when the firm should not have expected to do an SEO and therefore has probably not structured the board around it. Indeed, we do not find a difference in the effect for firms that are a priori more likely to do an SEO. Similarly, we find a positive board structure effect on SEO returns for firms that do only one SEO during our sample period, as well as for more frequent issuers.
We consider alternative interpretations of our findings. We investigate whether our findings might be the result of self-selection in equilibrium, in that firms with independent boards are firms that are predisposed to SEOs for other reasons. In contrast to such reasoning, we find that firms with independent boards tend to shy away from SEOs in their financing flow. This suggests that independent boards might offer a benefit at the time of the SEO that is too expensive for the kinds of firms that do SEOs to accept. What could lead such firms to pass on the benefit? Consistent with our earlier reasoning, a strong possibility is unobserved growth options, in that firms that need funds to grow cannot afford the informational, communications, advising, and decision-making disadvantages of an independent board of directors. These firms have a strong need for the benefits offered by inside directors and pay a price for them when funds are raised.
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Another possible interpretation is that board structure reflects other more exogenous, slow-changing characteristics that militate toward independent boards and predispose firms to less monitoring difficulty and less adverse selection. To check this, we investigate whether our findings are distinctive in the periods before or after the Sarbanes-Oxley Act (SOX) of 2002. If SEO announcement effects are larger in post-SOX years, a spurious positive correlation would result, as board independence is mandated in that period. We find that the board-SEO return relation is economically similar in both periods. 6 Additionally, we conduct extensive robustness checks, focusing on measures that relate to information flow because theory suggests that information asymmetries are at the heart of stock price effects around financing announcements. We check the sensitivity of our results to information explicitly released at the time of the financing, such as the use of the funds procured. We show that board independence has a unique effect among governance variables, even though it seems likely that all governance variables share some common unobservable determinants.
Overall, our study shows empirically that independent boards do in fact link closely to value at the time of new financing. A variety of tests suggests that the link has a causal element. Yet it is also clear that board independence is chosen as part of some broader equilibrium in which firms that should have strong benefits of insider directors on other counts do not take advantage of the opportunity to issue new financing instruments more advantageously.
II. Data and Descriptive Statistics
Our sample starts with SEOs by U.S. companies over 1990-2005 in the Thomson Financial Securities Data Corporation (SDC) New Issues database. We require that SEOs be of common stock by U.S. issuers, listed on the New York Stock Exchange (NYSE), NASDAQ Stock Market (NASDAQ), or American Stock Exchange (AMEX). Following Lee and Masulis (2009) , we exclude completed SEOs with offer prices lower than $5; withdrawn SEOs with filing range midpoints lower than $5; spin-offs; reverse leveraged buyouts; offers by closed-end funds, unit investment trusts, real estate investment trusts, and limited partnerships; rights and standby issues; simultaneous or combined offers of several classes of securities such as unit offers of stock and warrants; and nondomestic and simultaneous domestic-international offers. We require that issuers have daily stock returns, prices, and volume for the SEO announcement period and the prior 200 trading days on the Center for Research in Security Prices (CRSP) and annual financial data for the year before the SEO announcement period on Compustat. We also require that board and governance data on the Investor Responsibility Research Center (IRRC) be available in the year before the SEO announcement period. The resulting sample consists of 540 SEOs.
In our main tests, we also exclude financial firms (Standard Industrial Classification (SIC) codes 6000-6999) and utilities (SIC codes 4910-4940) to conform to many earlier studies. These requirements reduce the sample to 410 completed SEOs made by 329 companies over 1990-2005. Table 1 shows the distribution of the SEO final sample by year. Numbers of SEOs are not uniformly distributed across the sample years. There are a number of "hot" equity offering periods : 1991-1992, 1995, and especially 2002-2004. In the last period there are 117 SEOs, representing 29% of our sample. There are also "cold" periods: 1990, 1994, 1997, and 1999-2001 . The mean firm in our sample has market capitalization of $2.2 billion before the SEO, and mean proceeds amount to $184 million. Average relative offer size, defined as gross proceeds divided by market capitalization before the offer, is 24%.
TABLE 1

SEO Sample Distribution by Announcement Year
The sample consists of seasoned equity offerings (SEOs) over the 1990-2005 period by U.S. industrial issuers of common stock listed on the NYSE, AMEX, and NASDAQ. Excluded are: i) firms without board structure data on the Investor Responsibility Research Center (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) or Compact Disclosure (1990 Disclosure ( -1995 database in the year before the SEO announcement period; ii) SEOs without Center for Research in Security Prices daily stock returns and prices for the SEO announcement period and the prior 200 trading days; iii) firms lacking Compustat annual financial data for the fiscal year before the SEO announcement period; iv) SEOs with offer prices lower than $5 and withdrawn SEOs with filing range midpoints lower than $5; v) spin-offs, reverse leveraged buyouts, closed-end funds, unit investment trusts, real estate investment trusts, and limited partnerships; vi) rights and standby issues; vii) simultaneous or combined offers of several classes of securities such as unit offers of stock and warrants; viii) nondomestic and simultaneous domestic-international offers; and ix) financial firms (Standard Industrial Classification (SIC) codes 6000-6999) and utilities . SEO relative size is the ratio of gross proceeds to market capitalization in the year before the SEO filing.
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A. SEO Announcement Returns
We estimate cumulative abnormal returns (CARs) around the initial announcement, taking the original filing date from the SDC New Issues database as the announcement date. 7 We estimate CARs over the event window, days (0, 1), using a market model with the CRSP value-weighted index as the measure of market return and with an estimation period over trading days −160 to −11 before the SEO announcement date. We have also measured abnormal returns in a variety of other ways (Fama-French (1996) 3-factor model, Carhart (1997) 4-factor model, size-adjusted portfolios, and Fama-French (1997) 48-industry adjusted) and with alternative announcement-period windows, with little effect on our results. Table 2 presents descriptive statistics for the CARs and other variables. Consistent with results elsewhere, the average 2-day CAR is negative, at −1.8% (Panel A). This average CAR is, however, slightly less negative than the −2% to −3% often reported for U.S. SEOs. This can be explained by the fact that we 7 A search of the Factiva database indicates that in the majority of cases the announcement day is the filing day (usually after market close) or the day following the filing day. We take this timing into account in defining our announcement windows. require board structure data that are available only for large firms, which tend to exhibit reduced information asymmetry between issuers and outside investors.
B. Board Independence
Board independence is measured by the fraction of independent directors on the board of directors (BOARD INDEP). For a director to qualify as independent, she or he must not be an employee, former executive, or relative of a current executive of the company. The director may not have any other business relations with the company. In regression analyses, we use board size as a control variable, defined as the number of directors on the board. We obtain board data from IRRC for 1996-2001. We supplement the IRRC board data with Compact Disclosure for 1990-1995, but only in the case of firms included in the IRRC governance database in the year before the SEO. Table 2 presents descriptive statistics for board characteristics. The mean fraction of independent directors is 0.64. Board size ranges from 4 to 18 directors, with a median of 9.
C. Firm and Issue Characteristics
Many of our tests are regressions of SEO returns on board independence. We include both firm characteristics (Panel C of Table 2 ) and issue characteristics (Panel D) as control variables. Detailed variable definitions and data sources are provided in the Appendix. We next discuss the motivations for the most important control variables in our tests. Because the theoretical motivations for our study focus on the distribution of information, we pay special attention to control variables related to information asymmetries.
Larger firms are more likely to be followed by analysts and the financial press, and attract more institutional investors. Thus, we expect that firm size reduces the information asymmetry between issuers and outside investors, leading to a positive relation between firm size and announcement returns. The size of a firm's operations also affects its board structure. Empirical evidence supports that board composition shifts towards a higher fraction of independent directors as the firm grows (Boone, Field, Karpoff, and Raheja (2007) , Linck, Netter, and Yang (2008) ). We use total assets as our main proxy for size, but we also consider a variety of alternative proxies to make sure we control for the effect of firm size. The median firm in our sample has $880 million in total assets and $1.1 billion in sales, is 16.5 years old, and operates in a single business segment.
The quality of firms' accounting information affects investors' evaluations of SEOs (Lee and Masulis (2009)) . Poor-quality accounting information prevents investors from evaluating a firm's true financial health, allows room for private benefits, and increases information asymmetry between issuers and outside investors (Jo and Kim (2007) ). Additionally, board independence has been found to be positively associated with the quality of accounting information (Klein (2002) ). Therefore, it is important to control for accounting quality. We proxy for accounting quality with an accruals-based measure of earnings quality. Accruals quality is defined as the tendency for a firm's accruals to diverge from a priori expected levels, given the observed time series of the firm's business activities and its industry. We benchmark primarily against the Dechow and Dichev (DD) (2002) model of accruals, which is based on the idea that accruals naturally map into cash-flow realizations in contemporaneous and adjacent periods, specifically following Lee and Masulis (2009) in computing accruals quality as the standard deviation of DD-model residual accruals over the 5 years before issue. High variance in residual accruals indicates that managers are using their discretion to reduce transparency (i.e., the accruals quality measures are larger when earnings are less transparent). As an alternative, we also use a modification of the DD model proposed by McNichols (2002) with similar results.
Other control variables are suggested by prior research on SEOs and corporate financing. Managers of more levered firms (proxied by the ratio of total debt to assets) have greater incentives to take riskier projects at the expense of debtholders due to the overinvestment problem (Myers (1977) ). Leverage is also related to the likelihood of financial distress. Therefore, we expect a negative relation between leverage and announcement returns. Investors face lower adverseselection costs when equity issuers have more profitable investment opportunities (Choe, Masulis, and Nanda (1993) ). Growth firms (as proxied by Tobin's Q) tend to have more profitable investment opportunities that benefit new equity investors. This leads us to expect a positive relation between Tobin's Q and announcement returns. Capital expenditures intensity (CAPEX, the ratio of capital expenditures to assets) is a proxy for growth opportunities. Firms with credit ratings, and, of those, firms with higher ratings, tend to have higher announcement returns (Liu and Malatesta (2005) ), because credit ratings reduce information asymmetry between managers and outside shareholders.
A few additional control variables are drawn from stock market data. Firms with more volatile stocks face more uncertainty about the issue value. Thus, we expect a negative relation between stock return volatility and announcement returns. Liquidity (proxied by share turnover before the issue) should make an SEO more attractive to investors, so we expect to find a positive relation between liquidity and announcement returns. Because of the difference in announcement returns across stock exchanges, we include a dummy variable (NYSE) that equals 1 if the issuer's shares are listed on the NYSE, and 0 otherwise.
Some issue-characteristic control variables include offer size (net proceeds), secondary shares as a proportion of total SEO shares, and underwriter ranking (using the Carter-Manaster (1990) reputation measure). Offer size proxies for an economy of scale effect (Smith (1977) ), which implies a positive relation between offer size and announcement returns.
9 Insiders making secondary offers in SEOs may be selling on private information, and any adverse-selection effect may be exaggerated (Brav, Geczy, and Gompers (2000) ). Other authors, such as Kim and Purnanandam (2009) , reason that secondary offerings are indicative of agency costs. Underwriters may provide monitoring and certification, and underwriter and issuer quality are complementary (Smith (1986) , Puri (1996) ).
III. The Empirical Relation of Board Independence and SEO Price Reaction A. Univariate Results
In univariate tests, we investigate whether CARs are different across firms with different levels of board independence measured in the year before the SEO announcement using two alternative sample splits: i) whether the board has a majority or minority of independent directors and ii) whether the fraction of independent directors before the SEO is in the top quartile (Q4) or bottom quartile (Q1) of the sample distribution of board independence. Table 3 reports mean and median 2-day CARs around SEO announcements for these subsamples according to board independence. Table 3 shows mean and median cumulative abnormal returns around seasoned equity offering (SEO) announcement dates using a 2-day event window (0, 1). The sample consists of SEOs over the 1990-2005 period by U.S. industrial issuers of common stock listed on the NYSE, AMEX, and NASDAQ that are included in the Investor Responsibility Research Center database and meet additional requirements as detailed in Table 1 . Abnormal returns are estimated using a market model with Center for Research in Security Prices value-weighted index as the benchmark, and with coefficients estimated over a window of 160 days to 11 days before the announcement. Issuers are classified according to high (or low) board independence based on presence of a majority (minority) of independent directors on the board in the year before the issue and, alternatively, on top quartile (HIGH BOARD INDEP = 1) or bottom quartile (HIGH BOARD INDEP = 0) based on the fraction of independent directors in the year before the issue. Standard t-statistics and Wilcoxon signed-rank test statistics are shown below in parentheses. Table 3 shows that announcement abnormal returns are significantly more negative for issuers in low-board-independence subsamples than in high-boardindependence subsamples. The difference in abnormal returns between the majority and minority independent directors groups is 1.38 percentage points. This difference is statistically significant, with a t-statistic of 3.22. Similarly, there is a positive difference in abnormal returns between the top and bottom quartiles on board independence of 1.61 percentage points, with a t-statistic of 2.95. Differences in median abnormal returns between high-and low-boardindependence subsamples are more moderate, at about 1 percentage point, but still economically and statistically significant. These univariate results support the hypothesis that SEO announcement abnormal returns of issuers with less independent boards are more negative than returns of issuers with more independent boards.
B. Regression Results
We next evaluate the relation between the SEO announcement return and board independence in a regression framework. Table 4 presents ordinary least squares (OLS) regression estimates, where the dependent variable is the 2-day CAR. Regressions include firm and issue characteristics as control variables, and year dummies to account for any trends in SEO returns. To allow for heteroskedasticity and within-industry effects, we use robust standard errors corrected for clustering at the industry level (2-digit SIC).
Column 1 of Table 4 uses the natural logarithm of the board independence ratio BOARD INDEP as the central explanatory variable. The coefficient estimate is positive and significant at the 1% level. The effect is also economically significant; a 1-standard-deviation increase in board independence increases the announcement return by roughly 0.6 percentage points (one-third of the average CAR). Column 2 uses a dummy variable that equals 1 when there is a majority of independent directors, and 0 otherwise. The dummy majority coefficient is positive and significant, indicating that announcement returns are 1.5 percentage points higher in firms with boards controlled by independent directors than in firms where independent directors are a minority. Finally, in column 3 we use a dummy variable that equals 1 for the top quartile (Q4) of board independence and 0 for the bottom quartile (Q1). Intermediate quartile observations (Q2 and Q3) are not included in this specification. The estimated coefficient is positive and significant. A change from the bottom to the top quartile of board independence is associated with an increase in the SEO announcement return of 1.35 percentage points.
In columns 4-6 of Table 4 , we add accruals quality (AQ DD) to see whether board independence is merely a stand-in for more general informational conditions. The regressions in these columns are analogous to those in columns 1-3 but include accruals quality as a regressor. The accruals quality measure coefficient is negative but not consistently significant. The strong positive and significant relation between the reaction to the SEO announcement and board independence persists.
In columns 7 and 8 of Table 4 , we investigate whether our findings are robust to the inclusion of industry (2-digit SIC) fixed effects. Specifically, the regression in column 7 repeats the same specification as in column 4 with industry fixed effects, and similarly the regression in column 8 repeats that of column 5 with Regression of SEO Announcement Abnormal Returns and Board Independence Table 4 reports regression estimates of cumulative abnormal returns around seasoned equity offering (SEO) announcement dates using a 2-day event window (0, 1). The sample consists of SEOs over the 1990-2005 period by U.S. industrial issuers of common stock listed on the NYSE, AMEX, and NASDAQ that are included in the Investor Responsibility Research Center database and meet additional requirements as detailed in Table 1 . Board independence is measured in three ways: the natural logarithm of the fraction of independent directors in the year before the issue; a dummy that equals 1 (0) if there is (is not) a majority of independents directors on the board; and a dummy that equals 1 (0) if the fraction of independent directors is in the top (Q4) (bottom (Q1)) industry fixed effects. The findings for the board independence effect are the same: a strong positive effect. Given the similarity of findings across these models, we use the specification of column 4 as a base-case model in later tests.
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We check whether our core result is robust to the use of alternative abnormal return measures. Table 5 presents descriptive statistics on abnormal returns measured using four alternative benchmarks (Fama-French (1996) 3-factor model, Table 5 reports cumulative abnormal returns around seasoned equity offering (SEO) announcement dates using a 2-day event window (0, 1) and alternative benchmarks. The sample consists of SEOs over the 1990-2005 period by U.S. industrial issuers of common stock listed on the NYSE, AMEX, and NASDAQ that are included in the Investor Responsibility Research Center database and meet additional requirements as detailed in Table 1 . Issuers are classified according to high (low) board independence based on presence of a majority (minority) of independent directors on the board in the year before the issue. See the Appendix for variable definitions. Standard t-statistics are shown below in parentheses.
Subsample
Mean No. of Obs.
Panel A. Fama-French (1996) Carhart (1997) 4-factor model, size-adjusted portfolios, and Fama-French (1997) 48-industry adjusted). The table also reports tests regarding the difference of mean abnormal returns for the majority-independent versus minority-independent subsamples. In every case, the difference is positive and statistically significant. Table 6 presents estimates of the same core regressions as in column 4 of Table 4 , but for each alternative abnormal returns measure. In every case, we find that the board independence coefficient is positive and significant. Therefore, our core result is robust to various alternative ways of measuring abnormal returns.
IV. Importance of Monitoring and Certification Channels
Board theories imply that board structure will be optimally chosen to match the natural needs of the firm in terms of monitoring, advising, communication, Table 6 reports regression estimates of cumulative abnormal returns around seasoned equity offering (SEO) announcement dates using a 2-day event window (0, 1) and alternative benchmarks (Fama-French (1996) and decision making. With respect to monitoring, the theories suggest that the presence of independent directors should be expected to translate into stronger returns at the SEO announcement because of investors' added confidence that the new funds are well applied. This is the essence of a monitoring channel by which board independence can affect stock pricing at the SEO announcement. Conversely, board theories suggest that insider directors will dominate and be most effective in settings where advice, communication, and expert information for decisions are most important. This insider advantage, however, turns into a concern for new investors at SEO time. Independent directors' concern for longrun reputation means that the SEO is not a strong indication of overvalued assets in place or securities. For this reason also, independent directors are expected to translate into stronger returns at SEO time. This is the essence of a certification channel for the effect of board independence on stock pricing at the SEO announcement.
Independent directors could, by extra investment and extra effort, add more to value in settings that are not their comparative advantage, though board theories suggest this is less likely in equilibrium. In the end, this is an empirical issue. We therefore investigate how the empirical relation of board independence to SEO announcement returns differs across firms with different levels of monitoring costs and certification difficulty.
Note that an association in our regressions is not necessarily causal. Whether independents would monitor and certify more effectively in situations to which they were not appointed, we cannot tell. We can provide some evidence that is suggestive of causality, and we do so later, but panel regressions cannot be conclusive on this point.
A. Tests Based on Sample Splits
We start by analyzing the monitoring and certification hypotheses based on splits of the full sample according to monitoring costs and financial constraints. The first analysis is based on the idea that the effects of board independence via the monitoring channel should be most evident where monitoring costs are low and where other reasons that drive board structure, such as the need for insiders' advice and firm-specific knowledge, are not central (Adams and Ferreira (2007) , Harris and Raviv (2008) ). Monitoring costs are higher for firms whose value derives more from growth opportunities than from assets in place (Jensen (1993) ). Insiders' advice is also apt to be most important when it comes to unique opportunities, such as those in growth firms. These reasons work in the same direction: Growth firms will not exhibit as strong a linkage of SEO announcement reaction to board independence as less growth-oriented firms. Following Boone et al. (2007) and Coles et al. (2008) , we use three proxies for monitoring costs and the need for inside directors' advice: Tobin's Q, R&D expenditures, and tangibility of assets (the ratio of property, plant, and equipment to assets (PPE)).
We present the evidence in columns 1-4 of Table 7 . We use regressions with the same set of control variables as in column 4 of Table 4 , although we now omit reporting control variable coefficients. Column 1 of Table 7 includes an interaction between board independence and a dummy variable that equals 1 for firms with a Tobin's Q ratio above the median. The positive and significant coefficient on board independence indicates a relation between board independence and SEO announcement returns for firms with low Tobin's Q ratios. The effect is weaker for firms with high Tobin's Q ratios as indicated by the negative and significant interaction term coefficient. This finding is consistent with the idea that investors view outsiders as more effective monitors in firms with fewer growth opportunities.
Column 2 of Table 7 uses an interaction between board independence and a dummy variable that equals 1 for firms with R&D above the median. Once again, we observe a positive and significant board independence coefficient, indicating a strong effect of independence for less R&D-intensive firms. The effect of board Table 7 reports regression estimates of cumulative abnormal returns around seasoned equity offering (SEO) announcement dates using a 2-day event window (0, 1). The sample consists of SEOs over the 1990-2005 period by U.S. industrial issuers of common stock listed on the NYSE, AMEX, and NASDAQ that are included in the Investor Responsibility Research Center database and meet additional requirements as detailed in Table 1 . Board independence is measured using the natural logarithm of the fraction of independent directors in the year before the issue. TOBIN Q (high) is a dummy that equals 1 if a firm has a Tobin's Q above the median. R&D (high) is a dummy that equals 1 if a firm has an R&D-to-assets ratio above the median. PPE (low) is a dummy that equals 1 if a firm has a ratio of property, plant, and equipment to assets below the median. Monitoring costs (MC) factor (high) is a dummy that equals 1 if a firm has a first principal component extracted from Tobin's Q, R&D, and the negative of PPE above the median. CASH (high) is a dummy that equals 1 if a firm has a cash-to-assets ratio above the median. LEVERAGE (low) is a dummy that equals 1 if a firm has a leverage ratio below the median. PAYOUT (high) is a dummy that equals 1 if a firm has a common dividends-to-assets ratio above the median. RATING (high) is a dummy that equals 1 if a firm has a bond rating. Financial constraints (FC) factor (low) is a dummy that equals 1 if a firm has a first principal component extracted from the negative of cash, leverage, the negative of payout and no credit rating below the median. Regressions include control variables as in column 4 of Column 3 of Table 7 uses an interaction between board independence and a dummy variable that equals 1 for firms with PPE below the median. We find the effect of board independence to be positive and significant in firms with high PPE, and the effect is significantly reduced in firms with low PPE as indicated by the negative and significant interaction term coefficient. This finding is consistent with the idea that outsiders as more effective monitors in firms with more tangible assets.
Column 4 of Table 7 uses a summary index of monitoring costs as a regressor. We extract a first principal component factor from our three monitoring cost proxies (Tobin's Q, R&D expenses, and the negative of PPE), and interact board independence with a dummy variable that equals 1 for firms with this monitoring cost factor above the median. The interaction term coefficient is negative and significant, whereas the estimated board independence is positive and significant. The evidence is consistent with the monitoring hypothesis in that board independence is more important where monitoring costs are low. We conclude that independent boards are effective in resolving shareholder-manager conflicts of interest involving SEOs.
The second analysis is based on the idea that the effect of board independence is apt to be strongest when certification is most compelling. Because adverse selection implies a "pecking order" theory of financing (Myers (1984) ), certification may be less compelling when firms act differently from what is predicted by the pecking order. Under this hypothesis, firms with considerable internal resources or good access to credit (i.e., financially unconstrained firms) are unlikely to issue equity for reasons other than overvaluation. Thus, independent directors are more credible in a certification role when an issuer is financially constrained. Just as monitoring is easier when monitoring costs are low, certification is easier when an issuer's decision is consistent with pecking-order predictions. Following Kaplan and Zingales (1997) and Almeida, Campello, and Weisbach (2004) , we use four proxies to capture the degree of financial constraints an issuer faces: cash holdings, leverage, payout, and whether the firm has a credit rating.
Columns 5-9 of Table 7 present the results of the regressions using alternative indicators of financial constraints. Column 5 uses an interaction between board independence and a dummy variable that equals 1 for firms with cash above the median. There is evidence of a statistically significant positive relation between board independence and SEO announcement reactions in firms with less cash. Board independence has a similar effect on SEO outcomes for firms with more cash, as evidenced by the insignificant interaction term coefficient.
Column 6 of Table 7 uses an interaction between board independence and a dummy variable that equals 1 for firms with leverage below the median. We estimate a positive and significant board independence coefficient for firms with high leverage, whereas the effect is significantly weaker in firms with low leverage, judging from the negative and significant coefficient on the interaction term. This finding is consistent with the idea that certification by independent directors is more credible in financially constrained firms.
Column 7 of Table 7 uses an interaction between board independence and a dummy variable that equals 1 for firms with payouts above the median. The idea is that firms choosing high payouts do not face financial constraints. The interaction has a negative and significant coefficient. We see a positive and significant board independence coefficient for firms with low payout. Thus, higher distributions to shareholders reduce the effect of board independence on SEO returns.
Column 8 of Table 7 uses an interaction between board independence and a dummy variable that equals 1 if a firm has a credit rating. A credit rating indicates access to public debt markets and consequently mitigates financial constraints. We find that the relation between board independence and SEO announcement returns is significantly stronger for firms with no credit rating.
Column 9 of Table 7 uses a summary index of financial constraints as a regressor. We extract a first principal component factor from our four financial constraints proxies (the negative of cash, leverage, the negative of payout, and no credit rating) and interact board independence with a dummy variable that equals 1 for firms with this financial constraint factor below the median. 12 We find the effect of board independence is more important where financial constraints are stronger, whereas the outside directors certification effect is partially offset when a firm does not stick with the pecking order. A firm that issues equity when it is not financially constrained is more likely to be taking advantage of stock overvaluation, making certification less credible. Overall, the evidence supports the certification hypothesis. 13 We show that both monitoring and certification explanations are economically important when considered one at a time. To establish whether they work together, as opposed to substituting for one another, we need a test that considers both explanations simultaneously. In column 10 of Table 7 we include interaction variables for board independence with the principal components indicators of high monitoring costs and low financial constraints. We find that the board independence coefficient is positive and significant, and both interaction variable coefficients are negative and significant. These results suggest that the effect of board independence is significantly stronger both for firms with low monitoring costs and for firms with low certification difficulty. This suggests that both monitoring and certification effects operate in the sample, and they reinforce each other. We do not suggest that our tests are capable of cleanly separating monitoring and certification effects, but only that the tests establish both are present in some mix.
B. Additional Tests for Monitoring and Certification Effects
We present additional analyses of the monitoring and certification channels. Monitoring should influence the use of proceeds over time. If the stock market is not fully efficient at all times, these value effects may not be fully incorporated into stock prices during the announcement period. By measuring long-run returns beginning after the announcement period, we try to exclude the effects of selling overpriced securities. Following Lyon, Barber, and Tsai (1999), we compute 5-year buy-and-hold abnormal returns (BHARs) where the benchmark is an event-specific portfolio of stocks matched according to their quintile of market capitalization, book-to-market, and 1-year momentum, with no new issues allowed to enter the portfolio after the event. In untabulated results, we find a positive and significant relation between long-run BHARs and board independence. In summary, the long-term returns evidence substantiates the interpretation of our primary finding that independent directors have a strong positive value effect consistent with the monitoring hypothesis.
Next, we present a test to establish the relative importance of the certification channel relative to the monitoring channel. By comparing the price effects of SEO announcements to debt issue announcements, we can to some extent disentangle the monitoring and certification channels in explaining the effects of board independence on shareholder value at the time of SEOs. The key is that, unlike SEOs, debt issues do not present a strong adverse-selection risk for new investors. Because debt is senior to equity, debtholders are less exposed to errors in the value of the firm. Thus, debt announcement price effects are mainly driven by monitoring-channel effects.
We first collect data on debt issues between 1990 and 2005 and compute market model abnormal stock returns in a 2-day event window (0, 1). Consistent with previous studies such as Eckbo (1986) , Shyam-Sunder (1991) , and Eckbo et al. (2007) , we find a slightly negative announcement effect for debt issues. The mean abnormal return for the debt issues in our period is 0.155% with a t-statistic of −2.41.
Column 1 of Table 8 reports the results of the regression of debt issue announcement returns on board independence, including the same set of control variables (coefficients not reported) as used in our SEO regression in column 4 of Table 4 . The regressions include year fixed effects and inference is based on industry-cluster robust standard errors. We find that the positive relation between board independence and announcement returns also pertains for debt issues. The board independence coefficient is positive and significant at the 1% level. This estimate implies that a 1-standard-deviation increase in board independence increases the debt issue announcement return by roughly 0.24 percentage points, which is substantially less than the effect implied by estimates for SEOs.
We next pool debt and equity issues in the same regression to directly compare the effects of board independence on announcement returns. The explanatory variables of interest are two interaction terms: board independence with a dummy for debt issues and a dummy for equity issues (SEOs). We also include debt and equity issue dummies. Columns 2-4 of Table 8 show the results. The regression in column 2 provides a benchmark result, showing that debt-issue reactions are less Table 8 reports regression estimates of cumulative abnormal returns around seasoned equity offering (SEO) and debt issue announcement dates using a 2-day event window (0, 1). The sample consists of SEOs and debt issues over the 1990-2005 period by U.S. industrial issuers listed on the NYSE, AMEX, and NASDAQ that are included in the Investor Responsibility Research Center database and meet additional requirements as detailed in Table 1 . Board independence is measured using the natural logarithm of the fraction of independent directors in the year before issue. Regressions include the same control variables (not shown) as in column 4 of negative than equity-issue reactions. Column 3 adds the two interaction terms. As expected, the presence of more independent directors on the board is associated with a positive and significant effect for both debt-and equity-issue announcement returns. The coefficient is much larger for equity issues than for debt issues. The relevant coefficient for equity issues is 0.0142, whereas for debt issues it is less than half as large at 0.0065. In column 4 we reconfigure the specification, including an independence levels regressor and removing the SEO-independence interaction term, to check whether the effect of board independence on the stock market reaction for debt issues is statistically significantly lower than that for SEOs. The difference in the coefficient of board independence is −0.0077 with a t-statistic of −2.59. Considering that board independence effects for SEOs can be via both monitoring and certification channels, whereas effects for debt are via mostly the monitoring channel, these estimates imply that more than half the SEO price effect is related to a certification effect (operative only for equity issues) and about half is related to a monitoring effect (operative for both debt and equity issues). This estimate of the importance of certification effects may be overstated to the extent that the implicit certification by independent directors is also important for debt issues. 14 14 We attempt additional tests for certification effects of directors using more extensive data on the nature of the directors. We mention several examples. First, we consider the affiliation of directors with institutional investors or strategic investors, using employment data from BoardEx. It seems plausible that a director's affiliation with an outside long-term investor would enhance the certification effect. Second, we consider directors' age and tenure, with the idea that directors near retirement may place less emphasis on long-run reputation and therefore be less effective certifiers. Though these
V. Endogeneity and Equilibrium
In this section, we develop evidence about the equilibrium within which our results are generated. We address some endogeneity concerns. To begin, we consider whether board independence has an economic effect of its own, as opposed to merely reflecting a pattern of self-selection within the equilibrium. We also consider whether our results could be due to reverse causality or to time patterns connected with SOX. Finally, we consider whether they are due to boards and financing choices both being driven by the same exogenous factors.
A. Self-Selection
From the evidence presented so far, it is possible that the observed effect of board independence is the expression of self-selection, in which firms that choose independent directors are also predisposed to SEOs. We address this concern as a first step to understanding the equilibrium that generates our observed effects, using a panel of issuing and nonissuing firms between 1996 and 2005.
We first estimate a logit model of the decision to do an SEO versus not do an SEO. The explanatory variable of interest is board independence, but we also control for other firm characteristics that may influence this decision. Column 1 of Table 9 presents the results. We find that the coefficient on board independence is negative and significant. This indicates that firms with more independent boards actually tend to shy away from SEOs in their financing flow, inconsistent with the self-selection hypothesis.
Column 2 of Table 9 presents estimates of a similar logit model but where the dependent variable is a dummy that equals 1 if a firm announces a capital issue, regardless whether it is an equity or debt issue. We find that the board independence coefficient is statistically insignificant. Thus, independent boards make equity issues less likely but this effect cannot be found for financing events in general.
We also estimate a nested logit model to corroborate the binomial logit model estimates and to obtain separate results for SEO effects and debt issue in the same model. The nested logit model proposes that a firm first decides whether to raise funds, then decides on the method as debt only, a mix of debt and equity, or equity only. The main variable of interest is again board independence. We obtain similar results using a multinomial logit (i.e., four separate choices), but we present the nested logit estimates because statistical tests favor its 2-step interpretation. For identification of the nested model, we need to set some regressors as determinants of the first-stage decision only. We choose return on assets, cash holdings, and stock price, variables that bear on a firm's need for funds.
The results, reported in columns 3-6 of Table 9 , confirm those of the binomial logit models. Only in the case of the equity finance decision do we find a negative and significant coefficient on board independence. The evidence is that independent directors make it less likely that a firm decides to do an SEO, given effects make sense, we were unable to find significant cross-sectional influences in either case. We also investigate whether independents' membership on governance, nominating, and audit committees is statistically influential.
TABLE 9
Logit Model of SEO and Debt Issue Choice and Board Independence Table 9 reports coefficient estimates of binomial and nested logit models of security issuance. In column 1 the dependent variable is a dummy that equals 1 if a firm issues equity by seasoned equity offering (SEO) in a year. In column 2 the dependent variable is a dummy that equals 1 if a firm issues equity or debt in a year. In column 3 the dependent variable includes three types of security issuance for each year: only debt, debt and equity, and only equity; the base outcome is not issuing equity and debt. The sample consists of SEOs and debt issues over the 1990-2005 period by U.S. industrial issuers listed on the NYSE, AMEX, and NASDAQ that are included in the Investor Responsibility Research Center database and meet additional requirements as detailed in Table 1 . Board independence is measured using the natural logarithm of the fraction of independent directors in the year before the issue. See the Appendix for other variable definitions. Robust t-statistics (shown below in parentheses) are adjusted for industry-level clustering. that it has decided to raise funds, which is again inconsistent with a self-selection explanation for the positive relation between SEO returns and board independence. Our result that firms with independent boards tend to shy away from SEOs in their financing flow suggests that the benefits of independent boards in terms of monitoring may be too expensive for the kinds of firms that tend to do SEOs. We next investigate whether our findings are consistent with an equilibrium in which board independence has an economic effect of its own, even though shareholders try set board structure optimally. This might be indicated by the fact that board structure is often established long before an SEO is considered, and impediments to rapid board structure adjustments are high. We perform additional tests (untabulated) to confirm that board structure is important for valuation at the SEO announcement even when the firm did not expect to do an SEO and board composition is therefore more likely to be exogenous with respect to the SEO. We estimate a logit model (similar to the one in column 1 of Table 9 ) to calculate the probability that a firm will do an SEO. We then use the predicted probabilities to classify firms as those that are likely to do an SEO and those that are unlikely to do an SEO based on the median probability. We then estimate the SEO returnsboard independence regression separately for both groups. We find no difference between the effect for firms that would be likely to do an SEO and those that would not. Finally, we estimate the SEO returns-board independence regression separately for firms that do only one SEO during our sample period and firms that do more than one SEO. For firms that do only one SEO it is harder to anticipate that they will issue new equity. We find that the board structure effect on SEO returns is evident for firms that do only one SEO during our sample period, as well as for more frequent issuers.
Binomial
B. Reverse Causality
We consider the possibility that our results might be generated by reverse causality, where boards are established in light of upcoming SEOs. As a first check, we look at the evolution of board independence around the time of an SEO. Average board independence is stable in the range of 59% to 60% over the 5 years before an SEO. Furthermore, there is no significant change in average board independence in the 2 years following an SEO.
To consider the reverse-causality possibility more extensively, we estimate the SEO return regressions using board independence measured 2, 3, 4, and 5 years before the SEO announcement (rather than board independence in the year before the announcement). Columns 1-4 of Table 10 show the results. We find that the board independence coefficient is positive and significant in all specifications. Board structure up to 5 years before financing announcements has a positive and significant effect on SEO announcement returns.
TABLE 10
Regression of SEO and Debt Issue Announcement Abnormal Returns and Lagged Board Independence Table 10 reports regression estimates of cumulative abnormal returns around seasoned equity offering (SEO) announcement dates using a 2-day event window (0, 1). The sample consists of SEOs over the 1990-2005 period by U.S. industrial issuers listed on the NYSE, AMEX, and NASDAQ that are included in the Investor Responsibility Research Center database and meet additional requirements as detailed in Table 1 . Board independence is measured using the natural logarithm of the fraction of independent directors. In columns 1-4 board independence is measured 2, 3, 4, and 5 years before the issue. In column 5 board independence is measured using ordinary least squares ( We also measure board independence in 2002 and use it to explain SEO announcement returns for years after 2002. We focus on 2002 because it precedes the implementation of the SOX, which mandated more independent boards. The sample period for this test is 2002-2005. Column 5 of Table 10 presents the results of an OLS regression and column 6 presents the results of a 2-stage least squares regression where we use board independence in 2002 as an instrument for board independence in later years. We find that the board independence coefficient is positive and significant in both specifications. These findings add confidence to the interpretation that the board independence-SEO returns relation is not likely the result of reverse causality.
C. Sarbanes-Oxley Act
The implementation of SOX mandated more independent boards. Prior studies (e.g., Linck et al. (2008) ) find that board independence increased substantially from the pre-to post-SOX periods. Thus, there is a concern that SOX may be driving our results if at the same time SEO returns are coincidentally higher in the post-SOX period. To address this concern we estimate the relation between SEO announcement returns and board independence in the pre- SOX (1990 ) and post-SOX (2003 periods. Table 11 presents the results.
TABLE 11
SEO Announcement Abnormal Returns and Board Independence: The Effect of SOX Table 11 reports on the associations of board independence and seasoned equity offering (SEO) announcement abnormal returns in pre-and post-Sarbanes-Oxley Act (SOX) periods. Panel A shows mean and median cumulative abnormal returns (CARs) around SEO announcement dates using a 2-day event window (0, 1). Issuers are classified according to high (low) board independence based on the presence of a majority (minority) of independent directors on the board in the year before the issue and, alternatively, on top (Q4) or bottom (Q1) quartile based on the fraction of independent directors in the year before the issue. Panel B reports regression estimates of CARs around SEO announcement dates. Board independence is measured using the natural logarithm of the fraction of independent directors in the year before the issue. The sample consists of SEOs over the 1990-2005 period by U.S. industrial issuers of common stock listed on the NYSE, AMEX, and NASDAQ that are included in the Investor Responsibility Research Center database and meet additional requirements as detailed in Table 1 . Regressions include the same control variables (not shown) as in column 4 of Panel A of Table 11 presents the results of the univariate analysis that compares the SEO return for groups of SEOs based on board independence. In the pre-SOX period, we find that SEO mean and median returns are significantly higher in groups with high board independence versus groups with low board independence. The difference in average returns is more than 1.5% in the pre-SOX period, which is slightly higher than the difference in Table 4 for the whole period. In the post-SOX period, the difference in SEO returns between the high-and low-board-independence groups is slightly lower but is still economically significant at more than 1%. The statistical precision of the estimates is lower because of the smaller sample in the post-SOX period.
Panel B of Table 11 presents the results of the multivariate analysis where we use the natural logarithm of board independence as the central explanatory variable. Column 1 reports the results using the pre-SOX period and column 2 reports the results using the post-SOX period. We find that the board independence coefficient is positive and significant at the 5% level in the pre-SOX period. In the post-SOX period, the board independence coefficient is also positive but significant only at the 10% level. The effect of board independence is economically significant in both the pre-and post-SOX periods; a 1-standard-deviation increase in board independence increases the announcement return by roughly 0.6 and 0.5 percentage points, respectively.
D. Additional Evidence Relating to Endogeneity and Robustness
We conduct additional robustness checks that focus on extended specifications of our core regression equation to include alternative measures of firm size (sales, equity market capitalization, firm age, and number of business segments) and transparency, the influence of information release by the firm with the SEO announcement, the influence of other director and firm characteristics, and the influence of other governance characteristics (takeover defenses, institutional ownership, industry competitiveness, chief executive officer (CEO) dominance, CEO and board ownership and compensation, and analyst coverage). We also conduct robustness checks involving sample selection and measurement methods. The results of these tests are reported in a separate Internet Appendix (available at www.jfqa.org). The Internet Appendix also lays out the reasoning from the previous literature that suggests our specific checks. The results of the checks support the interpretations reported here.
VI. Conclusion
We establish an empirical relation between board independence and stock market reaction to SEOs. U.S. public issuers whose boards are dominated by independents experience higher stock price reactions to an SEO announcement than issuers with boards dominated by insiders. This result is robust to controlling for firm size and transparency, as well as a wide variety of other controls. We are able to address some, but by no means all, endogeneity concerns about the result.
We hypothesize that independent directors play both a monitoring role (preventing the waste of new capital) and a certification role (assuring prospective investors that shares are not overvalued). Independent directors are more likely to monitor the use of new funds as they are less conflicted than insiders. Independent directors are more likely to consider the long-term health of the firm as they have a long-run reputation to maintain. Consistent with this interpretation, we find that the positive relation between board independence and SEO announcement returns is more pronounced for firms with lower monitoring costs and less certification difficulty. Furthermore, we find that the effect of board independence on equity issues is twice as high as the effect on debt issues. This corroborates the idea that monitoring (operative only for equity and debt issues) and certification (operative only for equity issues) are both important in explaining our primary finding.
Our study contributes to both the corporate governance and equity issue literatures. First, our evidence is compelling in the corporate governance literature in that even though boards consisting of independents are generally thought to be superior monitors, there has been little evidence that these boards are associated with stronger performance. This may be a result of our empirical design focus on SEOs, which is less subject to endogeneity concerns and equilibrium interpretations, and of governance arrangements that come into play in a crucial way. Second, our findings imply that empirical research into SEOs must take into account corporate governance. Board structure, in particular, is key. Finally, we show that the distinction between the interests of (noninsider) current shareholders and new shareholders can affect market outcomes such as the price reaction to SEOs. Much of the reasoning in the corporate governance literature focuses on current shareholders alone.
Appendix. Definitions of Variables
SEO Returns
CAR: Cumulative abnormal return over a 2-day trading period around the SEO or debtannouncement date from the market model with parameters estimated using daily returns over trading days −160 to −11. Source: CRSP. IRRC.
Board Characteristics
Firm Characteristics
ASSETS: Book value of total assets in $millions in the year before the SEO filing. Source: Compustat item 6. SALES: Net sales in $millions in the year before the SEO filing. Source: Compustat item 12. AQ DD: Standard deviation of the five most recent firm-specific residuals before the SEO filing from the regression of total current accruals on lagged, contemporaneous, and leading cash flow from operations; total current accruals = Δ current assets (Compustat item 4) − Δ current liabilities (item 5) + Δ debt in current liabilities − Δ cash (item 2), where Δ denotes annual changes; cash flow from operations = earnings before extraordinary items (item 18) − total accruals; and total accruals = total current accruals − depreciation and amortization (item 14). All variables are scaled by total assets. The regression is estimated annually for each of the Fama-French (1997) 48 industry groups having at least 20 firms with data available for each of the 5 years before the SEO filing. LEVERAGE: Ratio of total debt to total assets in the year before the SEO filing. Source:
Compustat (item 9 + item 34)/item 6. TOBIN Q: Ratio of market value of assets to book value of assets in the year before the SEO filling, with market value of assets = book value of assets − book value of equity + common shares outstanding × year-end stock price. Source: Compustat (item 6 − item 60 + item 25 × item 199)/item 60. CAPEX: Ratio of capital expenditures to total assets in the year before the SEO filing.
Source: Compustat item 128/item 6. RATING: Dummy variable that equals 1 if the issuer has any rated bonds in the year before the SEO filing, and 0 otherwise. 
